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(54) FILTER 
(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide a small sized filter having 
provision for high frequency signals with a plurality of frequency 
bands comparatively close to each other. 

SOLUTION: A filter 10 (30) includes a laminator 11 (31), PIN diodes 
PD1, PD2 being switching elements and choke coils CC1-CC3 are 
mounted on an upper side being one major side of the laminator 1 1 
(31), and six external electrodes Ta-Tf are formed to a lower side 
from the upper side of the laminator 11 (31) via a side face. Three 
external electrodes Ta-Tc among the external electrodes Ta-Tf are 
formed to one side of the laminator 11 (31) and the other three 
external electrodes Td-Tf are formed on the other end of the 
laminator 11 (31). Then the external electrode Ta operates as an 
input terminal, the external terminals Tb, Te operate as control 
terminals to control an applied voltage to PIN diodes PD1, PD2, the 
external electrode Tc operates as an output terminal and the 
external electrodes Td, Tf operate as ground terminals. 
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(57) mm 

:7^;i^io (3 0) 14, m*u 

(3D mmfci i (3D **iB"c»s 

1, PD2 < hfH-^3<;KCl-CC3^»8S 
tl, mS^l 1 (3 1) <0±S^6«BS*iBTTffi«ca 
-TS.fc'JK:* 6i^«tiTa-Tf^M$n5. 
£*1<=>tf)^g|5B®T a—T f GD5*>, 3^(7)ngBmST 
a-Tcfi«i#l 1 (3 1) O-MItilUSn, ffl 
0 3-3©^aS««Td-T f ttflM*l 1 (3 1) ©i 
SH«fc»fi!ESn*. fit, >HWiTattA*»f, 
^SBS^T b , T e \t fcf >^-f H P D^OEPJomffi 



PD1 



11(31) 




(2) 

1 

[§»*5I2] Htfte<>y^^>xm^> mfE*W^> 

[§i*^3] mz-i>y??>xmT. 83E*w^> io 

mm?% z t z&m ttzm &m 2 \zt^m<D7 * )i>? 0 
[i»*^4] mmmmzft-mznzntim'f 

%mm&v>mm^\*\ \z mmn&m l xmnfo 2 ^ 
mzmjj&uzfcz>£o \zmn>wizmmmmi'Tt£z>fcm 

[0 0 0 1 ] 

nz>7<< )V?\zmirz>o 

[0 0 0 2] 

nM^tya^^it^^o i9i:^^t> 5 1 

6&-5X-fy^ 5 3te3tfM (Tx) fflOTa^H^ 
it, 5 4HSfi (Rx) fflCD^jx^l^lt^-r. 
yi/^ltS 3(Oglfi[)if 5 3 alz\$, 7^7^52^ 
iMT7>ft5 1«^n, *2, f£3CD)S^5 3 

b, 5 3c«c«, -en-enfi«iiia^^;p^LPF 1, 

LPF2^lT90 OMHzSrCOTxfflODfSm^ii'lS 
SPAltl. 8GHzSFcr)Tx^iJ(7)^m^ti'fi^PA 40 

gl©Sf5 4aCH 5 2^lT7>ft 

5 1d«8«^ 83©af5 4b, 5 4 etc 

\t. ^n^tmmmmyj i, bpf2^ 

LT9 0 0MHz#<&Rxffl<Ote»«ifiBgLNA 1 i 
1. 8 GH z «©R x HKOfiHf VHSSL N A 1 
^2n&„ fit, X-fyf 5 2S«0»^.T7>rt 
5 1 3, Ztzit?*. ~fVW 5 4 \Zt& 

tttS^tl:«tO 9 0 0MHz«fRtfl. 8GHz^<D 
2 0<D»tt»INc:fe^T2!S« #*J«££*. 50 
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[0 0 0 3] 

7>T±&#m-rz>mi&.iz&^T\** 1 -o<o7>^-r\z 
»$n, ^n%v>^zL?vz^\z^^m&7 * foz^ft 

to-rafc^awB***-^. -toe*, ftib^^tt 
fc. 

[ooo4]*»wi doi-samiBjfttiiMiw-**: 

[0 0 0 5] 

[0006] maa-r >^^>x$f, me*^ 

[0 0 0 7] mJE-Y >^*>X*^ h3E** 

[ooo8] weawitf^rtjKstiswE'f >^ 

mE«»coe3H«88»#O'5'6B0«' 

[o o o 9] ;^K:<fcntf. -r>^^> 

X3H\ *W^*>X^2£tfX^y^>^T^6 

izmuTzmfc&mw-rzctiz&r)* Lc#mm&<D 
SifWirr s z. 

[0 0 10] 

M&KD&tiim&^To 7^i^l0 (3 0) tt, SUItf 
11 (3 1) £<&2k ffl@#:l 1 (3 1) <7)-^±ffiT 

&Z>±miZte. X< yf>y*fT?*-6K>^*-H 
PD1, PD2^3-^3>fKCl-CC3^jl 
Wli^i 1(31) 0)±B^6«SB*«TTB 
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[0 0 11] CtlZCDft-fflmMT a-T f<D?%. 3~D 
O^SSlTa-Tcttailftll (31) CD— SSfiiJtC 

jBjss^n, i®3o©»«tiTd-T fiiii^i i 

(3 1) ©«aSB«lC»fiESn*. flt> ^SB^ffiTa 

[0 0 1 2] 0 2 fC, il©7><J^10 (3 0) CD® 
Z<D7J)V?10 (3 0) fl 5^(0®^ 

53>r>itCl-C5^ 2 0<Dtf>* r -f FPD 
1, PD 2 LC*Jg[ElB<t, 3o^3-^ 

n>f KC 1— CC 3 £T«J&2*l<5o 
[0 0 13] f lt> filML 1 , L 2 <hn>^>1t 
Cl-C3^ AMf INtttJASfOUTt^ 

[0 0 14] zi >:r >1tC 4 CDA^ST" I NfiiJ<h 

^n^KCi, cc2^1$n, ^s-^n-Ol^C 
Cl, CC2P*HlCH 3>hD-«fVccl« 

$n^><> $^>jc, tr>^>f*-HPDi, PD2Wfc 

c c 2f)mWt£tl2>o 

[0 0 15] &*3, ^3-^3<KC 1-CC 3H 
tf>^-f*-KPD 1, PD2{cmjEE£f?jtaLfcKUc, 
iS/l&fl^* 3>hD-WfVccl, Vcc2-\ 

[0 0 16] 03 \Z* ~7J)V2 1 0 £«J*-r5«Ji# 1 

(OitMl 11-11 7$»iLT&5. £<Dd*>. 

^l^mii i in fosi©(iff±Bc^7> 

f 12a, 12 b 
[0 0 17] ^X\ ^7>Hfll 2±fcH SB 2 <D 

««1 2 JC^fa-T^J; S-teh 4 1 t-/'V^^->X*^Tfe§- 
3>^>1tCl-C3 (0 2) (O— 8PSr»fig"r^3t?CD 
3>r>f«ai 3 1-13 3^MStlS, :n>^> 
13 1, 13 3H ^2 £>^m#JI 1 1 2 

n, Z2 >T>tMI 13 2(1 £12 ORtttt/l 1 1 2 CD 
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r>ttil3 1, 13 3?5^i208tM112O 
-*lfc|6]**oT, ftaa^Fl 3 1a, 13 3 a^S^tC 

[0 0 18] S^T, n>5^>- t tm^l 31-133± 

ten m3<Dmmfomi i 3^*B$n, ^sb-lic 

H -f >^^>X* : FT*Se3l«88L 1, L2^i 

«-r*iS5 7>^**©e3mis#»i 4 l, 142^ 

MSftS. tt*. eSUUKSW* 14 1, 14 2 

2 ©81*1 1 1 2 ±03 >f>1tf ffi 13 1, 1 

10 3 3 t&nkmz&m-rzittbiz* se 3 1 1 

B«»:14 1, 14 20iStS2 0M^Il 12± 

(Dziyy'^mmi 3 2 t*m%mz&wt-$-z>tztb\z, 
w,3<Dmmfcmi 1 3iz\z\fy^-)immi 6t>mvt*> 

[0019] e2£*6&##: 141, 1 4 2 -hiC 

H fg4<E>if«teJl 1 14^«I$n, ^0*®_hc7)^ 

1 7t&>5H g4 0S*Ml 14^-MCW^ 
20 X. 2 9CO?lti5Sf 17 a, 17b^M$ni»o 

[0 0 2 0] 9? > 1 7 ±{Cll |g 5 £> 

imii i 5*«i$n v f©SB±i:it *-wv> 

^>XifT$>53>T>li-C4, C5 (02) CD— g!5 
S:««t S 2 OCQ 3 >f >1ff i 18 1, 18 2dW 
3>f>flll8 1, 18 211 S5©8f 
#111 5©MffltcraHS:IHTTflfiabT^fi8$nSc 

[002 i ] =i yfy^-mm isi, 1 8 2 _h 

ten ig6cD^m#si i6^gii$n, ^-c7)^@_b(- 

H ^t/V>^>Xlf^53>r>+l-C4, C5 
30 (0 2) CD— gB£#iricT£ 2 tPCOa >^>-ttmS 1 9 

i , 19 2^ ^ti^tm 5 (Dmmtem 115 ±(7)3 > 
f>ftii8i, 1 8 2\zttft~t2>£.oizmmisxm 

&2*lZ>o &*5* n>^>-*mffil 9 1, 192^3 
<0««ff B 1 1 3 ±©e«*IB&*# 1 4 1 , 14 2©- 

114-11 6C«t:7*->lHl20?!i«^n^o 
[0 0 2 2] ^X\ Zl >^>1*S^ 191, 1 9 2 _h 
ten ^7©ii^li 1 7*J»isn, ^CDg®_tfe 
H K>^*-HPD1, PD2»tff3-?3^fJl/ 
40 CC l-CC3^gnfc^©7>K2 11 — 217 

tfjgiasn*. 7>K2ii-2i3ii fg7 <Dmnw 

Ml 1 7CD-^fflic43^T, ^©W«Rtff*fiftl:Pfl 
W*WTT«dE$n. 7>H214-216H ^7CD 

«KfHra£BTT^jS£*U 7>H2 17lt 3!7cDI£ 
l#il 1 7 0t*iS»(3«Sn5. &*5* 7>H2 
11, 2 1 3 6 1 1 6 ±©a >f 

ii9i, i 9 2 £*m%mzmwt'tz>rz#>\z. w,7<d 
mmwmi 1 7c«e7^ni2 2^tt^n^o 

50 7>F214, 2 16t»5©W#lll5± 
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(Dziy^yvmmi 8 i, i8 2t*ta»i:»«n 

fc&lC, fg7C9^fm#jil 16, 11 7\Z\Z\£T 

*3<0R««:IB1 1 3±©eaa«SSW*l 4 l f 142 
#1114-11 7\Z\t\iY^-)Vmm2 4»t6n 

[0023] fit, ai#int «AtfR«»-t7 

^ ^ /7 >/ ij - > ^ lt^:^1^7 cD^m 

#11 1 1~1 1 7tC, ^7>HfiSl 2, 17, 10 
r>iflSl 3 1-1 3 3, 181, 182, 1 9 1, 
19 2, &m$i&mfc 141, 142, 7>H211- 

2 17, ^1^12 3, 12b, 13 1a, 13 

3 a, 19 a, 19 b, 2 12a, 2 1 5 a CD^lC^ 

$n^>„ zkbir, ii^7^)it#ii 11-117 
(DmwzLfztf-DT. mm?z>mmfc±y$ y?#v- 

[0 0 2 4] nWtPT a-T f &MifcTZ\Z 

tt, «J1#1 l^Mt6Ml:iI^-Xh^l, 20 

[0 0 2 5] fit, ±E©IMtnSi#ll© 
±MlC&^T, !SS 7 Ol5fm#/i 1 1 7±©7>K2 1 2 
§3>hP-JWfVc c 1 £&5fl.gP*SB 1 Tb (m 
1) (C, i7^i#fl 1 7±07>K2 1 7£n> 
hO-j^fVcc2^^WfTe (01) \Z, 

[0 0 2 6] *V^T% mmfcl 1 tfX&'JSK^T, IB 2 
OSf #■ 1 1 2 ±©a >r>1tt« 1 3 1 icMSn 30 
fc§lffiW?l 3 1 a&XtlffiTl N^&^nSBS^Ta 

(si) tc, ^2co^m#^i i 2±<Dzj>^y^-mm 

1 3 3 {C^^nfcSIUJS^F 13 3a ^a^fOUT 

i/^^wfTc (hi) miommfami 1 1 

±©4/^>K««l 2K»rtSnfc3lffi* J Fl 2 a, 1 

2 bKtf£4<DSS«#JI 1 1 4©y7>Htil 7 Kijg 
^tlfdlMf 17 a, 17b^«f^^ 
iSfTd, Tf (HI) \Z. ^-n^nsittfSo 

[0 0 2 7] ifgjfft: 1 1 CO Jiffi^Jgfig^tlfc^ 

>K131, 1 3 2P^tC? 1 3-^=W;l/CC 1 £, ^> 40 
F132, 1 3 3PfllCf3-^J<;KC2^ 7>F 
134, 1 3 SMlCtf >^*-h'PD 1 £, 7>H1 

3 5, 1 3 6^l:e>^t-HPD2$, 7>H 1 3 

5, i 3 7?piic^3-^3-r;i/cc 3£, -e-n-en^ 

[0 0 2 8] £(£>PS, 7 4)l?10*mf&-?Z>fcm&® 
LI, L 2 (H 2 ) tt, m 3 CDt*f®#:Ji 1 1 3 JttCt£# 
fcfi3t*ig&»# 14 1, 1 4 2T, *rtl*tlM&-2tl 

[0 0 2 9] t-fc, 7^M10«t^3>r>f 50 
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ci-c3 (B2) \t. »2<Dmn»mi 1 2±izm-t 
fzzi >T>vmm 131-133^1 (omm&m 1 1 
i±KHH-fc^>K«ffi i 2 £t, ^n-etu&jssn 

[0 0 3 0] 2*>\Z. 7^W10^«3>f> 
*C4, C5 (0 2) te, »5<&9f«#Bl 1 5±KK 

mznyy'y^mmi 8 1 , i 8 2^m6cD^m#® 1 

1 6±trHltfcr3>7 s >U-«« 1 9 1, 19 2it% f 

[0 0 3 1 ] fit, 7>rW i o<Dif>y-r^— HP 
di, PD2^>cD«^co^ffiniK«, tr>y-r^-- 

HPDl, PD2rt*:>3-h H4 (a) CD 

£5tc&£o L^ot, eSSKLl, L2£, a> 
^>1tCl-C5i:, t>^t-KPDl, PD2i 

[0 0 3 2 ] -lis O0t>^t-HPD 
1, PD2^7<D«^©^fiBlelKtt. tf>^^- H 
PD1, PD 2rt*:t— H4 (b) 
^ic^o L^bt, gSMLl, L2£, 
>1tCl-C5<h, tf>y-f t-HPD 1, PD2£j&> 

>1tC4, C5Me>^t-HPDl, PD2ti 

[0 0 3 3] JK±<OJ:5ftifliT, K>^-f*- HPD 
1, PD2^t>, *ytZ>Z\L\z&r), 7^M10 

[0 0 3 4] 0 5KI, *7 4)V* 1 0<DSii#te£^To 

^^to uW^fe, ®tf>^-r^--KPD^> 

(V c c 1 = 3 V, Vcc2 = 0V) (Dmzte. 9 0 0 
MHz(Dii5Jl&{t^£iii&£-fr£> <2>fcT>^f*— HP 
D7^:7 (Vccl = 0V, Vcc2 = 3V) OBKlC 
tt, 1. 8GHz(Aii5^&^£ilIi£l*3> C<h^PJ 

[0 0 3 5] ZZX\ ±m<Dy^)l^ 1 0£, tfctfcWifit 
SLfc2OC0^^««, fJA«9 0 OMHz«0M 
mfSv-X^A-r^^GSM (Global System for Mobile 
communications)^ 1. 8 GHz ^©jK^S^^X^- 
AT^^DC S (Dynamic Cell System) tlZ^X 1 "3 
©7 >ft 5*^-M&a 6 (C^"To 

[0 0 3 6] 7>^:Mte, H«X>f I N^>f 

t-W^^5X>f 7f2(OS 1 COi^T 2 aJCtttt£ 

^W10O-*afH X-T >y5F-2<D|g2, S3^S 
f 2b, 2c, Tft^Mftffl^. gfifflffl^Jw-en 

&}&mMy J )15>L P F^bt, 9 0 0MHz*CDG 
SMS^l. 8GHzff©DCST*ffl$nsiffl (T 
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^BPF^bT, 9 0 0MHz^GSM^l. 8 
GHz»©DCST*ffl^n5SS (Rx) fij^fijliff 

CO 0 3 7] ±m<D<kotemf&T\ 2^0» 
;LT, 7 >ft 1 * l ^Tf 2 o©H8»t«l:#«;t* 
ct^T^siifi (Tx) mv>yj)v?\o. *fc«s 

ft (Rx) «©7>r;^l 0^«3KT*fc** 2 0tf>H 

KPD1, PD2&*><D&\Zl** GSM0>«SURT* 
£9 0 0MHz<7><^£jSi®£-tt, 7^ 1 0CQbf>^ 
-f*— HPD1, PD2*^^©IBfCtt, DCSO/^iS 
3&T&£ 1 . 8 GH z &mM2~&Z>Z£tfT*^Z>o 
[0 0 3 8] -rfcto-fe, 9 0 0MHzS^GSMt, 
1. 8 GH z fflfOD C S 1 8 0 0 ^(OilliiSfl^^ ^ 

[0 0 3 9] lft#oL tb«Wffi*Lfc2^©Httft 
»«1?*59 0 0MHz«OGSMtl. 8GHz9© 

[0040] iSfiOcfci&^-r^fcJ:*!^ tf>y-r 
1007^;^ 

[0 04 1 ] Sfc, 1 lC^T£5tC> yj)V5>*mm 
[0 04 2] n>T r >^y:tf>^ 

[0043] H7i:, mio)y^)v^^m^T^w\(Dm 

8 ©St#I 3 11-318 LT^§o d<£>5 

|g 1 £>^f ®#)f 3 1 ltt, j e^>^H±0^t^MtC 
"y^>P«*3 2 3i*»«S'«-6. ^7>K«I3 2^^ 
tt. ^l(D^m#:13 1 1©— *B«IIC|bJ*^T, 2OC0 
§IHJSH t 3 2a, 3 2 btf*»jSS*l3. 
[0 0 4 4] j^>H»K3 2±fctt, ^2(7) 

sit#i3 1 2**suisn, *:<Dmm±\z\z. v=7>y 

mm3 2lZttfaTZ>J:o\Z. ^tA'y^>Xgft$.l> 
n>5?>1tCl-C3 (13 2) <D— ^&mf&TZ> 3~D<D 
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□ >r >*«i 3 3 1-3 3 3 3>^> 

331, 3 3 3H as 2 <Dmm&m 3 1 2 ©—as 

*U 3>^>itmS3 3 2tt, S2(?)M<*I3 120 

f>-tffi3 3 1, 3 3 3*^S2©8f*13 12(D 
-MJICIpI^oT* g«f 3 3 1a, 3 3 3 a#*SHfc 

[0 0 4 5] 2fcHT?, 3>^>itmS3 3 1 — 3 3 3± 
10 tcte, §S3<£>i§SteJ13 1 3 ^O^M±tr 
tt, -f >^^>X* J fT*Se2l»BL 1, 
ff ««AT«K«ltt»Ka>eaitK«* 3 4 1, 3 4 2 

^**snso eai«K*ft:3 4i, 342^- 

S<hH20iHS^H3 1 2±©n>^>lfmS3 3 2 <h 
e««W*c*«H-*&a&K:, » 3 3 l 3tcte 
tiT*— JMU3 5AfR(t&n^. 
[0 04 6] #c^T, 6£iR8S«# 3 4 1, 3 4 2 ±{C 
tt. 14^f»§3 1 4tfMStl. ^£>i£M±lC 
tt> fcit^SSL 1 , L 2"<&-SB£«^TSK«KE»ttO> 
20 eSMUBWff 3 6 1, 3 6 2^ *tl*tl&2k*&m» 
3 4 1, 3 4 2 lZtt&\TZ>£?\ZMf&'2nZ>o fc*5. & 

M^#3 6i, 3 6 2<D-$&tm3<Dmn&m3 1 

3 ±(Dgii|jBK2»ft: 3 4 1 , 3 4 2 
Jg$rr£*:a£>tc, S4 0gl*13 1 4lCttfcT7*— ;P 
•i3 7^RttStlS. feli^3 6 1, 3 

6 2<Offi«Stm2CD8««s«3 1 2±©3>^>itm® 
3 3 1, 3 3 3 t&«»»lC»«rr*fc«)IC, »3, * 
4©M*I3 13 ( 3 1 4{CtttfT^~ ;W*S3 8** 

30 [0 04 7]*OT, eS«B*#3 6 1, 3 6 2±tC 

\t. 3Z5<Dmmtem3 1 5^«i$n. ^o«B_h©s 

3 9**&tt, ^5 0^i#I3 1 5 ©— 3B«K:|p]j&>-3 
T> 2^©3im* : f 3 9 a, 3 9b«^tl^ 

[0 0 4 8] ^7>Kfl3 9±l:(l m6(7) 

RtM3 16A<M»n. f^iliC^ +tA'y 
^>7*fT?*53>f>D"C4, C5 (02) tf)-g& 
*»«t52O©3>T>1fti4 0 1, 4 0 2^M 
£n3o 3>f>^H4 0 1, 4 0 2H ^6(D^im 
40 »M3 1 6©H«CKIIBtl»TT»«UT»J*an*. 

[0 0 4 9] □>f>D-tl4 0 1, 4 0 2± 

Kte, ^7^1#13 1 7*<«JIS*U ^C0^S±lC 
tt. ^^/^v^>X^-e^^>n>T : >li-C4, C5 
" (0 2) CO— gS£#t$;T3 -20©3>f >lMft4 1 
1, 4 12^, ^n-enS6c08t#i3 l 6±©3> 
r>^tl4 0 1 , 4 0 2»C»|pJ-rS«t5^»*Stl 
3„ n>^>1tS®4 1 1 , 4 1 2 £Sg4<7)!iS 

*I3 14±cO£2i^*3 6 1, 3 6 2^^^ 

n$m\zmwtT2>timz. w,5~~w,7v>mm&m3 1 5 

50 -3 1 7{dttk*7*-;U«a4 2^«tt^ns. 



9 

[0 0 5 0] Z2>y : >-^mm4 11, 412± 

fCfi, »8©Rt*l3 18^1ISn, ^<7>iEM±(e 
tt* K>^*-HPD1, PD2Mfa^3<^ 
CC l-CC3^T5fc»©7>H4 3 1-437 
35«»jaian*. 7>R 3 1-43 3H S8 0gf# 
S3 1 8 0-a8ffliJ<J:Dle:fct>T, -^(OKftJR^^jfift 
ie(HIH£irCT»JS3n, 7>K4 34-4 36H fg 
8^11^13 1 8©ft»«ctDlC*^T, -t<0P«& 
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CLAIMS 



[Claim(s)] 

[Claim 1] The filter characterized by having LC resonance circuit which 
consists of at least one inductance component, at least one capacitance 
component, and at least one switching element. 

[Claim 2] The filter according to claim 1 characterized by being built 
or carried in the layered product to which said inductance component, 
said capacitance, and said switching element come to carry out the 
laminating of two or more dielectric layers. 

[Claim 3] The filter according to claim 2 characterized by connecting 
electrically said inductance component, said capacitance component, and 
said switching element through the connecting means formed in the 
interior of said layered product, respectively. 

[Claim 4] at least one of said the inductance components built in said 
layered product — two or more transmission lines — while making the 
abbreviation opposite of the conductor carry out in the direction of a 
laminating of said layered product through said dielectric layer — said 
two or more transmission lines — the two transmission lines which 
adjoin each other among conductors — claim 2 characterized by to be 
formed in the transmission line which carries out series connection 
electrically and becomes so that the travelling direction of the RF 
signal which spreads a conductor may become mutually in this direction, 
or a filter according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the filter used for a 
mobile transmitter, for example, the cellular-phone machine 
corresponding to two or more frequency bands etc. 
[0002] 

[Description of the Prior Art] When two frequency bands for a 
communication link are comparatively close conventionally, making the 
antenna of the mobile transmitter for each frequency bands share is 
performed. Drawing 9 is the block diagram showing the configuration 
which shares the antenna of the mobile transmitter for frequency bands 
with which the former differs. In drawing 9 , the switch with which an 
antenna and 52 consist of a coaxial switch or a PIN diode in 51, and 53 
show the duplexer by the side of transmission (Tx), and 54 shows the 
duplexer by the side of reception (Rx). An antenna 51 is connected to 
the 1st terminal 53a of a duplexer 53 through a switch 52, and the high 
power amplifier PA 1 by the side of Tx of a 900MHz band and the high 
power amplifier PA 2 by the side of Tx of a 1.8GHz band are connected to 
the 2nd and 3rd terminal 53b and 53c through low pass filters LPF1 and 
LPF2 at it, respectively. Moreover, similarly, an antenna 51 is 
connected to the 1st terminal 54a of a duplexer 54 through a switch 52, 
and the low noise amplifier LNA1 by the side of Rx of a 900MHz band and 
the low noise amplifier LNA1 by the side of Rx of a 1. 8GHz band are 
connected to the 2nd and 3rd terminal 54b and 54c through band-pass 
filters BPF1 and BPF2 at it, respectively. And in two frequency bands, a 
900MHz band and a 1. 8GHz band, transmission and reception become 
possible by switching a switch 52 and connecting an antenna 51 to a 
duplexer 53 or a duplexer 54. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the configuration 
which shares the conventional antenna, since the duplexer of a 
transmitting side and a receiving side was connected to one antenna 
through the switch and the high power amplifier of the transmitting side 



of two or more frequency bands and the low noise amplifier of a 
receiving side were connected to those duplexers through the band-pass 
filter, there was a problem that a configuration member increased. 
Consequently, there was a problem that the miniaturization of a mobile 
transmitter which carries them was difficult. 

[0004] This invention is made in order to cancel such a trouble, and it 
aims at offering the small filter which can respond to the RF signal of 
two or more frequency bands which approached comparatively. 
[0005] 

[Means for Solving the Problem] In order to solve the trouble mentioned 
above, the filter of this invention is characterized by having LC 
resonance circuit which consists of at least one inductance component, 
at least one capacitance component, and at least one switching element. 
[0006] Moreover, said inductance component, said capacitance, and said 
switching element are characterized by being built or carried in the 
layered product which comes to carry out the laminating of two or more 
dielectric layers. 

[0007] Moreover, it is characterized by connecting electrically said 
inductance component, said capacitance component, and said switching 
element through the connecting means formed in the interior of said 
layered product, respectively. 

[0008] at least one [ moreover, ] of said the inductance components 
built in said layered product — two or more transmission lines — while 
making the abbreviation opposite of the conductor carry out in the 
direction of a laminating of said layered product through said 
dielectric layer — said two or more transmission lines — the two 
transmission lines which adjoin each other among conductors — it is 
characterized by being formed in the transmission line which carries out 
series connection electrically and becomes so that the travelling 
direction of the RF signal which spreads a conductor may become mutually 
in this direction. 

[0009] Since it has LC resonance circuit which consists of an inductance 
component, a capacitance component, and a switching element according to 
the filter of this invention, by controlling the electrical potential 
difference impressed to a switching element, the synthetic inductance 
value or the synthetic capacitance value of LC resonance circuit can be 
controlled, consequently the resonance frequency of a filter can be 
controlled. 
[0010] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained with reference to a drawing. The perspective view of one 



example of the filter applied to this invention at drawing 1 is shown. 
Six external electrode Ta~Tf is formed so that the pin diodes PD1 and 
PD2 and choke coils CC1-CC3 which are switching elements may be carried 
in the top face of a layered product 11 (31) which is a principal plane 
on the other hand including a layered product 11 (31) and a filter 10 
(30) may arrive at an inferior surface of tongue through a side face 
from the top face of a layered product 11 (31). 

[0011] Three external electrode Ta-Tc is formed in the end side of a 
layered product 11 (31) among these external electrode Ta-Tf, and other 
three external electrode Td-Tf is formed in the other end side of a 
layered product 11 (31). And in a control terminal for an input terminal 
and the external terminals Tb and Te to control the applied voltage to a 
pin diode PD, and the external electrode Tc, an output terminal and the 
external electrodes Td and Tf serve as [ the external electrode Ta ] a 
grand terminal. 

[0012] The circuit diagram of the filter 10 of drawing 1 (30) is shown 
in drawing 2 . This filter 10 (30) is the 5th low pass filter, and 
consists of an LC resonance circuit which consists of the transmission 
lines LI and L2 which are two inductance components, capacitors C1-C5 
which are five capacitance components, and two pin diodes PD1 and PD2, 
and three choke coils CC1-CC3. 

[0013] And the series circuit where pi mold connection is made between 
an input terminal IN and an output terminal OUT, and the transmission 
lines LI and L2 and capacitors C1-C3 become the transmission line LI and 
juxtaposition from a capacitor C4 and a pin diode PD 1 is connected, and 
the series circuit which becomes the transmission line L2 and 
juxtaposition from a capacitor C5 and a pin diode PD 2 is connected. 
[0014] Moreover, between the output terminal OUT sides of a capacitor C5, 
choke coils CC1 and CC2 are connected the input terminal IN side of a 
capacitor C4, and the control terminal Vccl is connected among choke 
coils CC [ CC1 and ] 2. Furthermore, among pin diodes PD [ PD1 and ] 2, 
the control terminal Vcc2 is connected through a choke coil CC 3. 
[0015] In addition, when choke coils CC1-CC3 impress an electrical 
potential difference to pin diodes PD1 and PD2, the RF signal is 
carrying out the duty which prevents leaking to the control terminals 
Vccl and Vcc2. 

[0016] The decomposition perspective view of the layered product 11 
which constitutes a filter 10 in drawing 3 is shown. This layered 
product 11 comes to carry out the laminating of the 1st - the 7th 
dielectric layer 111-117. among these, the 1st dielectric layer 111 — 
the front face — the grand electrode 12 is mostly formed in the whole 



surface. From the grand electrode 12, two drawer terminals 12a and 12b 
are formed toward the end side of the 1st dielectric layer 111. 
[0017] Subsequently, on the grand electrode 12, the laminating of the 
2nd dielectric layer 112 is carried out, and on the front face, three 
capacitor electrodes 131-133 which constitute some capacitors C1-C3 
( drawing 2 ) which are capacitance components are formed so that the 
grand electrode 12 may be countered. The capacitor electrode 131, 133 
separates spacing, and is put side by side and formed in the end side of 
the 2nd dielectric layer 112 at the both sides, and the capacitor 
electrode 132 is formed in the other end side of the 2nd dielectric 
layer 112 in the shape of an abbreviation rectangle. Under the present 
circumstances, from the capacitor electrode 131, 133, toward the end of 
the 2nd dielectric layer 112, the connection terminals 131a and 133a 
separate spacing mutually, and are formed. 

[0018] Subsequently, on the capacitor electrode 131-133, the laminating 
of the 3rd dielectric layer 113 is carried out, and the transmission 
line conductor 141,142 of the abbreviation MIANDA configuration which 
constitutes the transmission lines LI and L2 which are inductance 
components is formed on the front face. In addition, in order to connect 
electrically the end of the transmission line conductor 141,142, and the 
capacitor electrode 131, 133 on the 2nd dielectric layer 112, the beer 
hall electrode 15 is formed in the 3rd dielectric layer 113. Moreover, 
in order to connect electrically the other end of the transmission line 
conductor 141, 142, and the capacitor electrode 132 on the 2nd dielectric 
layer 112, the beer hall electrode 16 is formed in the 3rd dielectric 
layer 113. 

[0019] subsequently, the transmission line — on a conductor 141, 142, 
the 4th dielectric layer 114 carries out a laminating — having — the 
front-face top — the grand electrode 17 is mostly formed in the whole 
surface. From the grand electrode 17, two drawer terminals 17a and 17b 
are formed toward the end side of the 4th dielectric layer 114. 
[0020] Subsequently, on the grand electrode 17, the laminating of the 
5th dielectric layer 115 is carried out, and two capacitor electrodes 
181, 182 which constitute some capacitors C4 and C5 ( drawing 2 ) which 
are capacitance components are formed on the front face. The capacitor 
electrode 181, 182 separates spacing on both sides of the 5th dielectric 
layer 115, and is put side by side and formed in them. 
[0021] Subsequently, on the capacitor electrode 181, 182, the laminating 
of the 6th dielectric layer 116 is carried out, on the front face, it 
puts side by side and two capacitor electrodes 191, 192 which constitute 
some capacitors C4 and C5 ( drawing 2 ) which are capacitance components 



are formed so that the capacitor electrode 181, 182 on the 5th dielectric 
layer 115 may be countered, respectively, in addition, the transmission 
line on the capacitor electrode 191, 192 and the 3rd dielectric layer 113 
— in order to connect the end of a conductor 141, 142 electrically, the 
beer hall electrode 20 is formed in the 4th - the 6th dielectric layer 
114-116. 

[0022] Subsequently, on the capacitor electrode 191, 192, the laminating 
of the 7th dielectric layer 117 is carried out, and the lands 211-217 
for mounting pin diodes PD1 and PD2 and choke coils CC1-CC3 are formed 
on the front face. The both sides and near the center, lands 211-213 
separate spacing and are formed in the end side of the 7th dielectric 
layer 117, the both sides and near the center, lands 214-216 separate 
spacing, and are formed in the other end side of the 7th dielectric 
layer 117, and a land 217 is formed near the center of the 7th 
dielectric layer 117. In addition, in order to connect electrically a 
land 211,213 and the capacitor electrode 191,192 on the 6th dielectric 
layer 116, the beer hall electrode 22 is formed in the 7th dielectric 
layer 117. Moreover, in order to connect electrically a land 214,216 and 
the capacitor electrode 181, 182 on the 5th dielectric layer 115, the 
beer hall electrode 23 is formed in the 6th and 7th dielectric layer 
116,117. furthermore, the transmission line on a land 215 and the 3rd 
dielectric layer 113 — in order to connect the other end of a conductor 
141, 142 electrically, the beer hall electrode 24 is formed in the 4th - 
the 7th dielectric layer 114-117. 

[0023] and the 1st to which a layered product 11 comes to carry out the 
laminating for example, of the dielectric ceramic green sheet - the 7th 
dielectric layer 111-117 — the grand electrodes 12 and 17 and capacitor 
electrode 131- 133, 181, 182, 191, 192, and the transmission line — it is 
formed by applying and carrying out the laminating of the electrode 
paste to the configuration of a conductor 141, 142, lands 211-217, and 
the drawer terminals 12a, 12b, 131a, 133a, 19a, 19b, 212a, and 215a, and 
calcinating it in it. Under the present circumstances, according to the 
thickness of the 1st - the 7th dielectric layer 111-117, the number of 
sheets of the dielectric ceramic green sheet which carries out a 
laminating is adjusted. 

[0024] Moreover, in order to form external terminal Ta-Tf, before 
calcinating a layered product 11, electrode paste may be applied and may 
really be calcinated, and electrode paste may be applied and baked after 
calcinating a layered product 11. 

[0025] And on the top face of the layered product 11 which has the 
above-mentioned configuration, the land 217 on the 7th dielectric layer 



117 is connected to the external terminal Te used as the control 
terminal Vcc2 ( drawing 1 ) at the external terminal Tb ( drawing 1 R> 
1) which turns into the control terminal Vccl in the land 212 on the 7th 
dielectric layer 117, respectively. 

[0026] In the side face of a layered product 11, drawer terminal 131a 
formed in the capacitor electrode 131 on the 2nd dielectric layer 112 
for subsequently, the external terminal Ta used as an input terminal IN 
( drawing 1 ) Drawer terminal 133a formed in the capacitor electrode 133 
on the 2nd dielectric layer 112 for the external terminal Tc used as an 
output terminal OUT ( drawing 1 ) The drawer terminals 17a and 17b 
formed in the drawer terminals 12a and 12b formed in the grand electrode 
12 on the 1st dielectric layer 111 and the grand electrode 17 of the 4th 
dielectric layer 114 are connected to the external terminals Td and Tf 
( drawing 1 ) used as an earth terminal, respectively. 
[0027] Subsequently, a filter 10 completes a choke coil CC 2 for a choke 
coil CC 1 between lands 132, 133 between the lands 131, 132 formed in the 
top face of a layered product 11 by mounting a pin diode PD 2 between 
lands 135, 136, and mounting a choke coil CC 3 for a pin diode PD 1 
between lands 135, 137 between lands 134, 135, respectively. 
[0028] Under the present circumstances, the transmission lines LI and L2 
( drawing 2 ) which constitute a filter 10 are the transmission line 
conductors 141, 142 formed on the 3rd dielectric layer 113, and are 
formed, respectively. 

[0029] Moreover, the capacitors C1-C3 ( drawing 2 ) which constitute a 
filter 10 are with the capacitor electrodes 131-133 prepared on the 2nd 
dielectric layer 112, and the grand electrode 12 prepared on the 1st 
dielectric layer 111, and are formed, respectively. 
[0030] Furthermore, the capacitors C4 and C5 ( drawing 2 ) which 
constitute a filter 10 are with the capacitor electrode 181, 182 prepared 
on the 5th dielectric layer 115, and the capacitor electrode 191, 192 
prepared on the 6th dielectric layer 116, and are formed, respectively. 
[0031] And since pin diodes PD1 and PD2 become short, an equal circuit 
in case the pin diodes PD1 and PD2 of a filter 10 are ON becomes like 
drawing 4 (a). Therefore, the capacitor for parallel resonance of LC 
resonance circuit which consists of the transmission lines LI and L2, 
capacitors C1-C5, and pin diodes PD1 and PD2 will consist of capacitors 
C4 and C5. 

[0032] On the other hand, since pin diodes PD1 and PD2 become open, an 
equal circuit in case the pin diodes PD1 and PD2 of a filter 10 are OFF 
becomes like drawing 4 (b). Therefore, the capacitor for parallel 
resonance of LC resonance circuit which consists of the transmission 



lines LI and L2, capacitors C1-C5, and pin diodes PD1 and PD2 will 
consist of capacitors C4 and C5 and pin diodes PD1 and PD2. 
[0033] The resonance frequency of a filter 10 is changeable by turning 
on and turning off pin diodes PD1 and PD2 with the above configurations. 
[0034] The passage property of a filter 10 is shown in drawing 5 . In 
addition, when a continuous line turns on a pin diode PD in drawing 5 , 
the case where a broken line turns off a pin diode PD is shown. In case 
the ** pin diode PD which passes a 900MHz RF signal in case the ** pin 
diode PD is ON (Vccl=3V, Vcc2=0V) is OFF (Vccl=0V, Vcc2=3V), what a 
1. 8GHz RF signal is passed for is clear also from this drawing. 
[0035] Here, an example in the case of sharing one antenna in GSM 
(Global System for Mobile communications) which is the cellular-phone 
system of two frequency bands which approached the above-mentioned 
filter 10 comparatively, for example, a 900MHz band, and DCS (Dynamic 
Cell System) which is the cellular-phone system of a 1. 8GHz band is 
shown in drawing 6 . 

[0036] An antenna 1 is connected to 1st terminal 2a of the switch 2 
which consists of a coaxial switch or a PIN diode, and the one side 
terminal of the filter 10 which can respond to two or more frequency 
bands by one is connected to the 2nd of a switch 2, 3rd terminal 2b, 2c, 
i.e., the terminal for transmission, and the terminal for reception, 
respectively. Moreover, the high power amplifier PA by the side of the 
transmission (Tx) shared by GSM of a 900MHz band and DCS of a 1.8GHz 
band or the low noise amplifier LNA by the side of the reception (Rx) 
shared by GSM of a 900MHz band and DCS of a 1. 8GHz band through a band- 
pass filter BPF is connected to the another side terminal of a filter 10 
through low pass filter LPF. 

[0037] In order to switch a switch 2 and to connect an antenna 1 to the 
filter 10 by the side of the transmission (Tx) which can respond to two 
frequency bands by one, or the filter 10 by the side of reception (Rx) 
with the above configurations, In case two different frequency domains 
PD1 and PD2, for example, the pin diodes of a filter 10, are ON Only 
900MHz which is the frequency of GSM is passed, and in case the pin 
diodes PD1 and PD2 of a filter 10 are OFF, 1. 8GHz which is the frequency 
of DCS can be passed. 

[0038] That is, the RF signal of GSM of a 900MHz band and DCS1800 of a 
1.8GHz band can be distributed, it can join together, and transmission 
and reception become possible in two frequency bands. 

[0039] Therefore, in GSM of a 900MHz band and DCS of a 1. 8GHz band which 
are two frequency bands which approached comparatively, an antenna, the 
high power amplifier of a transmitting side, and the low noise amplifier 



of a receiving side can be shared, 

[0040] According to the above filters, the resonance frequency of LC 
resonance circuit which consists of the transmission line, a capacitor, 
and a pin diode is changeable by changing the applied voltage of a pin 
diode, and turning on and turning off a pin diode. Therefore, since the 
frequency band of the RF signal which passes the filter which is a low- 
pass band-pass filter is changeable, it can respond to two RF signals 
which have a different frequency band with one filter. 
[0041] Moreover, since the transmission line and the capacitor which 
constitute a filter can be built in a layered product when a filter is 
constituted from a layered product as shown in drawing 1 , the 
miniaturization of a filter is attained. 

[0042] Furthermore, since the transmission line, a capacitor, and a pin 
diode are electrically connected with the beer hall electrode formed in 
the interior of a layered product, respectively, it is not necessary to 
establish a connecting means outside. Therefore, when mounted, a short 
circuit with wiring on a mounting substrate, other mounting components, 
etc. can be prevented. 

[0043] The decomposition perspective view of another layered product 
which constitutes the filter of drawing 1 in drawing 7 is shown. This 
layered product 31 comes to carry out the laminating of the 1st - the 
8th dielectric layer 311-318. among these, the 1st dielectric layer 311 
— the front-face top — the grand electrode 32 is mostly formed in the 
whole surface. From the grand electrode 32, two drawer terminals 32a and 
32b are formed toward the end side of the 1st dielectric layer 311. 
[0044] Subsequently, on the grand electrode 32, the laminating of the 
2nd dielectric layer 312 is carried out, and on the front face, three 
capacitor electrodes 331-333 which constitute some capacitors C1-C3 
( drawing 2 ) which are capacitance components are formed so that the 
grand electrode 32 may be countered. The capacitor electrode 331, 333 
separates spacing, and is put side by side and formed in the end side of 
the 2nd dielectric layer 312 at the both sides, and the capacitor 
electrode 332 is formed in the other end side of the 2nd dielectric 
layer 312 in the shape of an abbreviation rectangle. Under the present 
circumstances, from the capacitor electrode 331, 333, toward the end of 
the 2nd dielectric layer 312, the connection terminals 331a and 333a 
separate spacing mutually, and are formed. 

[0045] Subsequently, on the capacitor electrode 331-333, the laminating 
of the 3rd dielectric layer 313 is carried out, and the transmission 
line conductor 341,342 of the shape of an abbreviation screw type which 
constitutes a part of transmission lines LI and L2 which are inductance 



components is formed on the front face. In addition, in order to connect 
electrically the end of the transmission line conductor 341,342, and the 
capacitor electrode 332 on the 2nd dielectric layer 312, the beer hall 
electrode 35 is formed in the 3rd dielectric layer 313. 
[0046] subsequently, the transmission line — the transmission line of 
the shape of an abbreviation screw type which the laminating of the 4th 
dielectric layer 314 is carried out on a conductor 341, 342, and 
constitutes a part of transmission lines LI and L2 on the front face — 
a conductor 361,362 — respectively — the transmission line — it is 
formed so that a conductor 341,342 may be countered, in addition, the 
transmission line — the end of a conductor 361,362, and the 
transmission line on the 3rd dielectric layer 313 — in order to connect 
the other end of a conductor 341,342 electrically, the beer hall 
electrode 37 is formed in the 4th dielectric layer 314. Moreover, in 
order to connect electrically the other end of the transmission line 
conductor 361, 362, and the capacitor electrode 331, 333 on the 2nd 
dielectric layer 312, the beer hall electrode 38 is formed in the 3rd 
and 4th dielectric layer 313, 314. 

[0047] subsequently, the transmission line — on a conductor 361,362, 
the 5th dielectric layer 315 carries out a laminating — having — the 
front-face top — the grand electrode 39 is mostly formed in the whole 
surface. From the grand electrode 39, two drawer terminals 39a and 39b 
are formed toward the end side of the 5th dielectric layer 315. 
[0048] Subsequently, on the grand electrode 39, the laminating of the 
6th dielectric layer 316 is carried out, and two capacitor electrodes 
401,402 which constitute some capacitors C4 and C5 ( drawing 2 ) which 
are capacitance components are formed on the front face. The capacitor 
electrode 401, 402 separates spacing on both sides of the 6th dielectric 
layer 316, and is put side by side and formed in them. 
[0049] Subsequently, on the capacitor electrode 401,402, the laminating 
of the 7th dielectric layer 317 is carried out, and on the front face, 
two capacitor electrodes 411,412 which constitute some capacitors C4 and 
C5 ( drawing 2 ) which are capacitance components are formed so that the 
capacitor electrode 401, 402 on the 6th dielectric layer 316 may be 
countered, respectively, in addition, the transmission line on the 
capacitor electrode 411,412 and the 4th dielectric layer 314 — in order 
to connect the other end of a conductor 361,362 electrically, the beer 
hall electrode 42 is formed in the 5th - the 7th dielectric layer 315~ 
317. 

[0050] Subsequently, on the capacitor electrode 411,412, the laminating 
of the 8th dielectric layer 318 is carried out, and the lands 431-437 



for mounting pin diodes PD1 and PD2 and choke coils CC1-CC3 are formed 
on the front face. In the 1 one end twist of the 8th dielectric layer 
318, the both sides and near the center, lands 431-433 separate spacing 
and are formed, in the other one end twist of the 8th dielectric layer 
318, lands 434-436 separate spacing, and are formed the both sides and 
near the center, and a land 437 is formed near the center of the 8th 
dielectric layer 318. In addition, in order to connect electrically a 
land 431,433 and the capacitor electrode 411,412 on the 7th dielectric 
layer 317, the beer hall electrode 44 is formed in the 8th dielectric 
layer 318. Moreover, in order to connect electrically a land 434,436 and 
the capacitor electrode 401, 402 on the 6th dielectric layer 316, the 
beer hall electrode 45 is formed in the 7th and 8th dielectric layer 
317,318. furthermore, the transmission line on a land 435 and the 3rd 
dielectric layer 313 — in order to connect the end of a conductor 
341,342 electrically, the beer hall electrode 46 is formed in the 4th - 
the 8th dielectric layer 314-318. 

[0051] And on the top face of the layered product 31 which has the 
above-mentioned configuration, the land 437 on the 8th dielectric layer 
318 is connected to the external terminal Te used as the control 
terminal Vcc2 ( drawing 1 ) at the external terminal Tb ( drawing 1 R> 
1) which turns into the control terminal Vccl in the land 432 on the 8th 
dielectric layer 318, respectively. 

[0052] In the side face of a layered product 31, drawer terminal 331a 
formed in the capacitor electrode 331 on the 2nd dielectric layer 312 
for subsequently, the external terminal Ta used as an input terminal IN 
( drawing 1 ) Drawer terminal 333a which had the capacitor electrode 333 
on the 2nd dielectric layer 312 formed for the external terminal Tc used 
as an output terminal OUT ( drawing 1 ) The drawer terminals 39a and 39b 
formed in the drawer terminals 32a and 32b formed in the grand electrode 
32 on the 1st dielectric layer 311 and the grand electrode 39 of the 5th 
dielectric layer 315 are connected to the external terminals Td and Tf 
( drawing 1 ) used as an earth terminal, respectively. 
[0053] Subsequently, a filter 30 completes a choke coil CC 2 for a choke 
coil CC 1 between lands 432,433 between the lands 431,432 formed in the 
top face of a layered product 31 by mounting a pin diode PD 2 between 
lands 435,436, and mounting a choke coil CC 3 for a pin diode PD 1 
between lands 435,437 between lands 434,435, respectively. 
[0054] Under the present circumstances, the transmission lines LI and L2 
( drawing 2 ) which constitute a filter 30 The beer hall electrode 37 
which formed the transmission line conductor 341,342 formed on the 3rd 
dielectric layer 313 and the transmission line conductor 361,362 formed 



on the 4th dielectric layer 314 in the 4th dielectric layer 314 is 
minded. It is formed like, respectively by [ to which the travelling 
direction of the RF signal to spread turns into this direction mutually 
( drawing 6 arrow head) ] connecting each to a serial electrically. 
Namely, compared with the filter 10 which consists of layered products 
11 of drawing 3 , it differs in that the transmission line LI is formed 
with two transmission line conductors 341, 361, and the transmission line 
L2 is formed with two transmission line conductors 342,362. 
[0055] Moreover, the capacitors C1-C3 ( drawing 2 ) which constitute a 
filter 30 are with the capacitor electrodes 331-333 prepared on the 2nd 
dielectric layer 312, and the grand electrode 32 prepared on the 1st 
dielectric layer 311, and are formed, respectively. 
[0056] Furthermore, the capacitors C4 and C5 ( drawing 2 ) which 
constitute a filter 30 are with the capacitor electrode 401,402 prepared 
on the 6th dielectric layer 316, and the capacitor electrode 411,412 
prepared on the 7th dielectric layer 317, and are formed, respectively. 
[0057] And since pin diodes PD1 and PD2 become short, an equal circuit 
in case the pin diodes PD1 and PD2 of a filter 30 are ON becomes like 
drawing 4 (a) like the case of the filter 10 which consists of layered 
products 11 of drawing 3 . Therefore, the capacitor for parallel 
resonance of LC resonance circuit which consists of the transmission 
lines LI and L2, capacitors C1-C5, and pin diodes PD1 and PD2 will 
consist of capacitors C4 and C5. 

[0058] On the other hand, since pin diodes PD1 and PD2 become open, an 
equal circuit in case the pin diodes PD1 and PD2 of a filter 30 are OFF 
becomes like drawing 4 (b) like the case of the filter 10 which consists 
of layered products 11 of drawing 3 . Therefore, the capacitor for 
parallel resonance of LC resonance circuit which consists of the 
transmission lines LI and L2, capacitors C1-C5, and pin diodes PD1 and 
PD2 will consist of capacitors C4 and C5 and pin diodes PD1 and PD2. 
[0059] The resonance frequency of a filter 30 is changeable by turning 
on and turning off pin diodes PD1 and PD2 with the above configurations. 
[0060] The passage property of a filter 30 is shown in drawing 8 . In 
addition, when a continuous line turns on pin diodes PD1 and PD2 in 
drawing 8 , the case where a broken line turns off pin diodes PD1 and 
PD2 is shown. In case the ** pin diode PD which passes a 900MHz RF 
signal like the 1st example in case the ** pin diode PD is ON (Vccl=3V, 
Vcc2=0V) is OFF (Vccl=0V, Vcc2=3V), what a 1.8GHz RF signal is passed 
for is clear also from this drawing. 

[0061] Moreover, since the minimum value of an insertion loss becomes 
smaller and the insertion loss is decreasing steeply to the minimum 



value with the filter 30 which consists of layered products 31 of 
drawing 7 compared with the filter 10 (refer to drawing 5 ) which 
consists of layered products 11 of drawing 3 , it is clear that the 
reduction in an insertion loss and broadband-ization are realizable. 
[0062] Since the transmission line which constitutes a filter is formed 
with two transmission line conductors which adjoin each other through 
the dielectric layer which constitutes a layered product according to 
the above filters, if the characteristic impedance of the transmission 
line is fixed, the die length of the transmission line conductor of a 
hit can be further made into the conventional abbreviation 1/2. 
Therefore, as compared with the filter of the 1st example, the filter of 
the 2nd example can secure the specific impedance of the transmission 
line to a predetermined value in small components size, and the 
miniaturization of a filter realizes it. 

[0063] Moreover, since the travelling direction of the RF signal which 
spreads two transmission line conductors which adjoin each other through 
the dielectric layer which constitutes a layered product is this 
direction mutual, the circumference direction of the magnetic flux 
generated around [ each ] a transmission line conductor turns into this 
direction, therefore, the two transmission lines which adjoin each other 
through a dielectric layer — the two transmission lines where a 
conductor will join together in electromagnet ism and adjoins each other 
by the magnetic flux which goes around in this direction — the two 
transmission lines which adjoin each other in the part which a conductor 
approaches and overlaps — the magnetic flux which goes a conductor 
around as a core occurs. 

[0064] Consequently, by narrowing spacing of two adjacent transmission 
line conductors, association between two adjacent transmission line 
conductors can be enlarged, and a desired characteristic impedance can 
be obtained easily. Therefore, in order to intercept the transmission 
line from the electromagnetic-field noise from the outside, even if it 
arranges the transmission line between two grand electrodes, the fall of 
the characteristic impedance of the transmission line under the effect 
of the stray capacity generated between the transmission line and a 
grand electrode is compensated, and high impedance-ization of the 
characteristic impedance of the transmission line can be realized. In 
connection with this, the reduction in an insertion loss and broadband- 
izing of this filter are realizable. That is, the filter which was 
excellent in frequency characteristics is realizable. 
[0065] In addition, in the 1st and 2nd above-mentioned examples, 
although the case where a filter was a low pass filter was shown, if it 



is filters which consist of LC resonance circuits, such as a high pass 
filter, a band-pass filter, and a band rejection filter, it can be said 
that it is within the limits of this invention. 

[0066] Moreover, although the receiving-side filter and transmitting- 
side filter which constitute RF components explained the case where they 
were both band-pass filters, effectiveness is similarly acquired in the 
combination of a low pass filter, a high pass filter and a band-pass 
filter, a band rejection filter and a band rejection filter, and a band 
rejection filter. 

[0067] Furthermore, although the case where a pin diode was used as a 
switching element was explained, effectiveness with the same said also 
of varicap diode, a bipolar transistor, and a field-effect transistor is 
acquired. 

[0068] Moreover, although the case where a beer hall electrode was used 
as a junction means was explained, effectiveness with the same said of a 
through hole electrode is acquired. 

[0069] Furthermore, what is necessary is just to use a chip inductor, 
resistance, strip rye, etc. as a choke coil. 

[0070] Moreover, although the case where an inductance component and a 
capacitance component were built in the layered product which comes to 
carry out the laminating of the dielectric layer was explained, you may 
carry in a layered product using a chip. 

[0071] Furthermore, although the case where a switching element was 
carried in a layered product was explained, a cavity etc. may be formed 
in a layered product and you may build in a layered product through a 
cavity etc. 

[0072] Moreover, although the 2nd example explained the case where the 
transmission line was formed with two transmission line conductors, it 
may be formed with three or more transmission line conductors. In this 
case, if the transmission line conductors which form the transmission 
line increase in number, a filter is miniaturized further indeed. 
[0073] 

[Effect of the Invention] Since it has LC resonance circuit which 
consists of an inductance component, a capacitance component, and a 
switching element according to the filter of claim 1, by controlling the 
electrical potential difference impressed to a switching element, the 
synthetic inductance value or the synthetic capacitance value of LC 
resonance circuit can be controlled, consequently the resonance 
frequency of a filter can be controlled. Therefore, since the frequency 
band of the RF signal which passes a filter is changeable, it can 
respond to two RF signals which have a different frequency band with one 



filter. 

[0074] Moreover, an antenna, the high power amplifier of a transmitting 
side, and the low noise amplifier of a receiving side can be shared by 
using this filter for the mobile transmitter of two or more frequency 
bands which approached comparatively. 

[0075] According to the filter of claim 2, since a filter is constituted 
from a layered product, the inductance component, capacitance component, 
and switching element which constitute a filter can be built in or 
carried in a layered product. Therefore, the miniaturization of a filter 
is attained. 

[0076] In order to connect electrically an inductance component, a 
capacitance component, and a switching element with the junction means 
formed in the interior of a layered product, respectively according to 
the filter of claim 3, it is not necessary to establish a connecting 
means outside. Therefore, when mounted, a short circuit with wiring on a 
mounting substrate, other mounting components, etc. can be prevented. 
[0077] Since the transmission line which constitutes an inductance 
component is formed with two or more transmission line conductors 
according to the filter of claim 4, if the characteristic impedance of 
the transmission line is fixed, the die length of the transmission line 
conductor of a hit can be further made shorter than before. Therefore, 
the miniaturization of RF components is realizable. 
[0078] moreover, the two transmission lines which adjoin each other 
through a dielectric layer — since the travelling direction of the RF 
signal which spreads a conductor is this direction mutual — the 
transmission line — the circumference direction of the magnetic flux 
generated around [ each ] a conductor can be made into this direction. 
Therefore, by narrowing spacing of two transmission line conductors 
which adjoin each other through a dielectric layer, association between 
two adjacent transmission line conductors can be enlarged, and a desired 
characteristic impedance can be obtained easily. 

[0079] Consequently, in order to intercept the transmission line from 
the electromagnetic-field noise from the outside, even if it arranges 
the transmission line between two grand electrodes, the fall of the 
characteristic impedance of the transmission line under the effect of 
the stray capacity generated between the transmission line and a grand 
electrode is compensated, and high impedance-ization of the 
characteristic impedance of the transmission line can be realized. In 
connection with this, the fall of the insertion loss of this filter and 
contraction of bandwidth can be suppressed. That is, the filter which 
was excellent in frequency characteristics is realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of one example of the filter 
concerning this invention. 

[Drawing 2] It is the circuit diagram of the filter of drawing 1 . 
[Drawing 3] It is the decomposition perspective view of the layered 
product which constitutes the filter of drawing 1 . 
[Drawing 4] It is a representative circuit schematic at the time of 
carrying out the representative circuit schematic at the time of 
carrying out (a) ON of the pin diode of the filter of drawing 1 , and 
(b) OFF. 

[Drawing 5] It is drawing showing the frequency characteristics of the 
filter which consists of layered products of drawing 3 . 
[Drawing 6] It is the block diagram showing the configuration which 
shares an antenna with each mobile transmitter of a different frequency 
band using the filter of drawing 1 . 

[Drawing 7] It is the decomposition perspective view of another layered 
product which constitutes the filter of drawing 1 . 

[Drawing 8] It is drawing showing the frequency characteristics of the 

filter which consists of layered products of drawing 7. 

[Drawing 9] It is the block diagram showing the configuration which 

shares an antenna with each mobile transmitter of the frequency band 

where the former differs. 

[Description of Notations] 

10 30 Filter (low pass filter) 

11 31 Layered product 

141, 142, 341,342,361,362 Transmission line conductor 

15, 16, 20, 22-24, 35, 37, 38, 42, 44-16 Connecting means (beer hall 



electrode) 

C1-C5 Capacitance component (capacitor) 

LI, L2 Inductance component (transmission line) 

PD1, PD2 Switching element (diode) 
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